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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Extension of the life cycle of medical electrical equipment, medical
electrical systems and sub-assemblies by refurbishing and by re-use of
components

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international-uniformity,” [IEC/ National Committees" undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national of régidnal publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas,, access to, I[EC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies:

All users should ensure that they have the |latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 63120 has been prepared by subcommittee 62A: Common aspects
of electrical equipment used in medical practice, of IEC technical committee 62: Electrical
equipment in medical practice.

The text of this standard is based on the following documents:

FDIS Report on voting
62A/XXXX/FDIS 62A/XXXX/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

In this document the following print types are used:

requirements and definitions: roman type;
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— informative material, such as notes, examples and references: smaller type;

— TERMS DEFINED IN CLAUSE 3 OR AS NOTED: SMALL CAPITALS.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

The National Committees are requested to note that for this document the stability date
is 2025.

THIS TEXT IS INCLUDED FOR THE INFORMATION OF THE NATIONAL COMMITTEES AND WILL BE DELETED
AT THE PUBLICATION STAGE.

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should;thereforegprintithis,documentusing-a-colour-printer.
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INTRODUCTION

The aim of this document is to support a MANUFACTURER or a REFURBISHER of MEDICAL ELECTRICAL
EQUIPMENT (MEE) and MEDICAL ELECTRICAL SYSTEMS (MES) with a framework within which
experience, insight and judgment are applied systematically to manage the HAZARDS associated
with REFURBISHMENT activities. It deals with PROCESSES for managing HAZARDS, primarily to the
patient, but also the operator and other persons.

The principles of RISK MANAGEMENT for Medical Devices which are specified in ISO 14971 are
not modified by this document; the aim of REFURBISHMENT is to contribute to circular economy
aspects for MEDICAL ELECTRICAL EQUIPMENT (MEE) or MEDICAL ELECTRICAL SYSTEMS (MES) and to
support material efficiency to improve the environmental aspects of MEE and MES. This document
specifies the necessary additional RISK MANAGEMENT steps. These are used to extend the life
cycle of MEE/MES to at least one second lifetime. While circular economy plays a key role to
contribute to the environmental impact, BASIC SAFETY and ESSENTIAL PERFORMANCE of MEE/MES
may not be compromised.

A key element for refurbishing of MEE/MES is that they are constructed and manufactured to an
environmental conscious design that enables REFURBISHMENT. IEC 60601-1-9 or IEC 62430 can
be substantial contributors to this goal.

REFURBISHERS of used MEE/MES should be certified under a quality management system such
as ISO 13485:2016 or equivalent for REFURBISHMENT.

Compliance with 1ISO 13485 is'not sufficient'to demonstrate that'a RISK MANAGEMENT PROCESS
compliant with ISO 14971 requirements.isiperformedfor REFURBISHMENT of MEE/MES. There can
be no investigation to IEC 60601 series” without the MANUFACTURER’S RISK MANAGEMENT FILE
being available.

An important aspect’of 'REFURBISHMENT ‘s “that normally "the ‘ownership’of the MEE/MES can
change from the first owner to the'REFURBISHER'and'then'to a'second owner whereas for repair,
maintenance and servicing the ownership does not change normally.

SUB-ASSEMBLIES refurbished according to this document can also be used for new MEE/MES.
MANUFACTURER of the MEE/MES should consider the obligation to inform his customers about the
status of RE-USED COMPONENTS or refurbished SUB-ASSEMBLIES in the MEE/MES delivered.

Figure 1 shows the relation between COMPONENTS, SUB-ASSEMBLIES, MEE or MES where the main
difference is that for COMPONENTS, the MANUFACTURER does not have the design control making
it impossible for a MANUFACTURER to refurbish COMPONENTS. The MANUFACTURER can only RE-
USE COMPONENTS.
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Out of scope

HOSPITAL

‘ < Deliver b b b

. . | | | u
S e o N
Take back 1 tDeIiver
MEE/MES - < Equivalent > MEE/MES
REFURBISHMENT b t ﬁ
Disassemble

SUB-ASSEMBLY | _ | | new sus-assemsiy

~

REFURBISHME NTb ~__ ﬁ
Disassemble ~_

( COMPONENT new COMPONENT
RE-USE

REFURBISHMENT or manufacturing with refurbished sus-
ASSEMBLIES and RE-USE OF COMPONENTS

Manufacturing with new suB-ASSEMBLIES and COMPONENTS

Figure 1 — Relationship between MES; MEE, SUB-ASSEMBLY, @and COMPONENTS in the context
of this document

For the purposes of this document, the auxiliary verb:

— “shall” means that conformance with a requirement or a test is mandatory for conformance
with this document;

— “should” means that conformance with a requirement or a test is recommended but is not
mandatory for conformance with this document;

— “may” is used to describe permission (e.g. a permissible way to achieve conformance with a
requirement or test);

—"can" is used to describe a possibility or capability; and

— "must" is used to express an external constraint.
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EXTENSION OF THE LIFE CYCLE OF MEDICAL ELECTRICAL EQUIPMENT,
MEDICAL ELECTRICAL SYSTEMS AND SUB-ASSEMBLIES BY
REFURBISHING AND BY RE-USE OF COMPONENTS

1 Scope

This document describes the REFURBISHMENT PROCESS following risk management concepts for
the REFURBISHMENT of MEDICAL ELECTRICAL EQUIPMENT (MEE), MEDICAL ELECTRICAL SYSTEMS (MES)
- which are covered by the IEC 60601 series of standards - or SUB-ASSEMBLIES and the RE-USE
of COMPONENTS as a possibility for an extended life cycle for MEE/MES.

Applying this PROCESS to used MEE/MES and SUB-ASSEMBLIES as defined in this document
ensures compliance to BASIC SAFETY and ESSENTIAL PERFORMANCE of the refurbished MEE and
MES including their SUB-ASSEMBLIES.

This document also covers REFURBISHED SUB-ASSEMBLIES for re-use during the EXTENDED LIFE
CYCLE of ME EQUIPMENT and ME SYSTEMS, and RE-USE of used COMPONENTS.

This document does not cover

e medical imaging equipment in the scope of IEC 63077:2019, including their suB-
ASSEMBLIES and COMPONENTS;

e repair, maintenanceland.servicing of ME EQUIPMENT or ME SYSTEM covered by IEC
60601-1 and IEC 62353;

e unauthorized modification‘of ME'EQUIPMENT. or ME'SYSTEM or parts of such
equipment/systems;

e environmental conscious design!covered by IEC(60601-1-9 or IEC 62430;

e environmental‘aspects'covered by the'ISOTC 207 ‘standards-and"“waste treatment
covered by IEC TC 111 standards;

e REFURBISHMENT of limited multiple use devices or parts of such devices;

e REFURBISHMENT of single use devices or parts of such devices;

e REFURBISHMENT of COMPONENTS.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60601-1:2005, Medical electrical equipment — Part 1: General requirements for basic safety
and essential performance
IEC 60601-1:2005/AMD1:2012 + IEC 60601-1:2005/AMD1:2012/AMD2:20201

IEC 62304, Medical device software — Software life cycle processes

IEC 62309:2004, Dependability of products containing reused parts — Requirements for
functionality and tests

ISO 13485:2016, Medical devices — Quality management systems — Requirements for
regulatory purposes

1 At publication stage [footnote to be deleted before publication]
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ISO 14971:2019, Medical devices — Application of risk management to medical devices

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

BASIC SAFETY

freedom from unacceptable RiSK directly caused by physical HAZARDS when ME EQUIPMENT is
used under normal condition and single fault condition

Note 1 to entry: "Normal condition” and “single fault condition” are defined terms in IEC 60601-1.
[SOURCE: IEC 60601-1:2005+A1:2012+A2:2020: 3.10, modified —Note 1 to entry added.]

3.2
COMPONENT
element of a SUB-ASSEMBLY that cannot be meaningfully,decomposed any further

Note 1 to entry: Example: A separate part of a printed circuit board assembly that performs a circuit function, e.g.
a resistor, a capacitor, a transistor, etc.

3.3

ESSENTIAL PERFORMANCE

performance of a clinical function, other than that related to BASIC SAFETY, where loss or
degradation beyond the limits specified by the MANUFACTURER results in an unacceptable RISK

Note 1 to entry: ESSENTIAL PERFORMANCE is most easily understood by considering whether its absence or
degradation would result in an unacceptable RISK.

[SOURCE: IEC 60601-1:2005+A1:2012+A2:2020: 3.27]

3.4

EXPECTED SERVICE LIFE

time period specified by the MANUFACTURER during which the ME EQUIPMENT, ME SYSTEM or SUB-
ASSEMBLIES are expected to remain safe for use (i.e. maintain BASIC SAFETY and ESSENTIAL
PERFORMANCE)

Note 1 to entry: Maintenance can be necessary during the EXPECTED SERVICE LIFE.

[SOURCE: IEC 60601-1:2005+A1:2012+A2:2020: 3.28]

3.5

EXTENDED SERVICE LIFE

time period specified by the REFURBISHER during which the ME EQUIPMENT, ME SYSTEM or SUB-
ASSEMBLIES are expected to remain safe for use (i.e. maintain BASIC SAFETY and ESSENTIAL
PERFORMANCE) after REFURBISHMENT

Note 1 to entry: Maintenance can be necessary during the EXTENDED SERVICE LIFE.
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3.6

LIFE CYCLE

series of all phases in the life of a medical device, from the initial conception to final
decommissioning and disposal

[SOURCE: ISO/IEC Guide 63:2019, 3.5]

3.7

EXTENDED LIFE CYCLE

all phases in the life of a MEE/MES, from the initial conception, REFURBISHMENT, to final
decommissioning and disposal

3.8
HARM
injury or damage to the health of people, or damage to property or the environment

[SOURCE: ISO/IEC Guide 63:2019, 3.1]

3.9
HAzARD
potential source of HARM

[SOURCE: ISO/IEC Guide 63:2019; 3.2]

3.10

HAZARDOUS SITUATION

circumstance in which people, property, or the environment is/are exposed to one or more
hazards -

[SOURCE: ISO/IEC Guide 63:2019;/343]

3.1

MANUFACTURER

natural or legal person with responsibility for the design, manufacture, packaging, or labelling
of ME EQUIPMENT, assembling an ME SYSTEM, or adapting ME EQUIPMENT or an ME SYSTEM,
regardless of whether these operations are performed by that person or on that person's behalf
by a third party

Note 1 to entry: SO 13485 defines “labelling” as written, printed or graphic matter

— affixed to a medical device or any of its containers or wrappers, or

— accompanying a medical device,

related to identification, technical description, and use of the medical device, but excluding shipping documents. In
this standard, that material is described as markings and accompanying documents.

Note 2 to entry: “Adapting” includes making substantial modifications to ME EQUIPMENT or an ME SYSTEM already in
use.

Note 3 to entry: In some jurisdictions, the responsible organization can be considered a MANUFACTURER when
involved in the activities described.

Note 4 to entry: Adapted from ISO 14971: 2019, definition 3.9.

Note 5 to entry: “Accompanying documents” and “responsible organization” are defined terms in IEC 60601-1.

[SOURCE: IEC 60601-1:2005+A1:2012+A2:2020, 3.55 modified: Note 1: bibliographic
reference removed, Note 5 to entry added]
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